Habitual nicotine-seeking in rats following limited training.
A potential reason that cigarette smoking can persist despite multiple quit attempts is that repeated voluntary nicotine intake may facilitate a transition from goal-directed to habitual behavioral control. Although accelerated habit formation for self-administered ethanol or cocaine has been previously demonstrated, this phenomenon has not been extensively studied with nicotine. We therefore examined the liability of nicotine self-administration to become habitual, while also examining that of orally consumed saccharin as an experimental control. Under fixed ratio 1 (FR-1) schedules, male Sprague-Dawley rats (n = 8-11/group) lever-pressed for intravenous (IV) nicotine (30 μg/kg/infusion) for 10 consecutive days, while also lever-pressing for saccharin solution (0.1% w/v, 0.19 mL/delivery) in separate operant sessions. In experiment 1, either nicotine or saccharin was devalued by pairing with the aversive agent lithium chloride (LiCl; 0.15 M, 14.1 mL/kg) prior to extinction and reacquisition testing. In experiment 2, the contingency between lever pressing and delivery of either nicotine or saccharin was degraded in six sessions, followed by extinction testing. LiCl pairings selectively reduced responding for nicotine (-35% from control) and saccharin (-48%) in reacquisition testing, indicating that both rewards were effectively devalued. During extinction testing, saccharin-seeking responses were reduced by both manipulations (devaluation -30%, degradation -79%), suggesting that responding for saccharin was goal-directed. In contrast, nicotine-seeking responses were not significantly affected by either manipulation (devaluation -4%, degradation -21%), suggesting that responding for nicotine was habitually driven. Operant responding for IV nicotine may rapidly come under habitual control, potentially contributing to the tenacity of tobacco use.